Alzheimer's disease (AD) is predominantly characterized by progressive neuronal loss in the brain. It has been recently found that adult neurogenesis in the hippocampal dentate gyrus of AD patients is significantly enhanced, while its functional significance is still unknown. By using an AD-like neurodegeneration mouse model, we show here that neurogenesis in the dentate gyrus was neurodegenerative stagedependent. At early stages of neurodegeneration, neurogenesis was significantly enhanced and newly generated neurons migrated into the local neuronal network. Up to late stages of neurodegeneration, however, the survival of newly generated neurons was impaired so that the enhanced neurogenesis could not be detected anymore. Most interestingly, these dynamic changes in neurogenesis were correlated with the severity of neuronal loss in the dentate gyrus, indicating that neurogenesis may work as a self-repairing mechanism to compensate for neurodegeneration. Therefore, to enhance endogenous neurogenesis at early stages of neurodegeneration may be a valuable strategy to delay neurodegenerative progress.
Introduction
AlzheimerTs disease (AD) is clinically characterized by progressive loss of memory, and at late stages, by dementia (Heston et al., 1981) . Although senile plaques and neurofibrillary tangles (NFTs) in the brain are considered the pathological hallmarks, the presence of these hallmarks seems not correlated to the severity of dementia (Arriagada et al., 1992; Samuel et al., 1994; Gomez-Isla et al., 1997) . In contrast, neuronal loss in certain selected brain regions represents a direct pathological cause for dementia (Bondareff et al., 1982; Whitehouse et al., 1982; Samuel et al., 1994; Gomez-Isla et al., 1997; Bussiere et al., 2003) . Furthermore, the hippocampus is one of the most vulnerable brain regions to AD, and the degeneration in this brain structure may directly underlie memory deficit, the earliest symptom of AD (Barber et al., 2001; Thompson et al., 2004) . Therefore, to attenuate or stop neuronal loss in the brain is a fundamental strategy that may eventually cure this disease.
During the past decade, it has been firmly established that new neurons are continually generated in the brain post-developmentally, a process that is called adult neurogenesis (Altman and Das, 1965; Gage, 2000) . In adult mammalian brains, neurogenesis is restricted to two regions, the dentate gyrus and olfactory bulb (Eriksson et al., 1998; Gould et al., 1999; Lledo et al., 2006) . The other brain regions such as the cortex are considered non-neurogenic regions (Gage, 2000; Ming and Song, 2005; Lledo et al., 2006) . In the dentate gyrus, new neurons are produced via mitosis of neural progenitor cells, which are located in the subgranular zone (SGZ) (Gage et al., 1998; Kokaia and Lindvall, 2003; Ming and Song, 2005; Lledo et al., 2006) . It is estimated that about 800-1600 new neurons are generated everyday in the dentate gyrus of a mouse (Cameron and McKay, 2001; Hayes and Nowakowski, 2002) . Although the functional significance is still not clear, accumulating evidence has indicated that neurogenesis may play an important role in the maintenance of normal hippocampal functions such as learning and memory (van Praag et al., 2000; Shors et al., 2001; Aimone et al., 2006) and may be modulated by environmental factors (Kempermann et al., 1997; Rampon et al., 2000; van Praag et al., 2000) , stress (Mirescu and Gould, 2006; Warner-Schmidt and Duman, 2006) and antidepressants (Santarelli et al., 2003; Duman, 2004) . Moreover, certain acute brain injuries such as ischemia, hypoxia, seizures, and trauma increase neurogenesis (Kokaia and Lindvall, 2003; Rice et al., 2003; Itoh et al., 2005; Overstreet-Wadiche et al., 2006; Qiu et al., 2007) , suggesting that neurogenesis may work as a protective mechanism for the brain. Interestingly, enhanced neurogenesis was recently found in brains of neurodegenerative diseases including HuntingtonTs disease (Curtis et al., 2003) , ParkinsonTs disease (Hoglinger et al., 2004) , and AD (Jin et al., 2004a 
